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to calcium and magnesium in the water unite with the sodium
which is turned out of the permutit, so that the hardness
is correspondingly reduced, it may be to nearly zero.
Gans's artificial zeolite, " sodium-permutit," is made by
Riedel of Berlin, by fusing a finely-powdered mixture of
silica (quartz), alumina (or kaolin, aluminium silicate), and
sodium carbonate, and afterwards treating with water. It
is a crystalline body of the formula Na'Ar(SiO8)"a, 2H20,
a hydrous meta-silicate of sodium and aluminium, allied to
the natural zeolites analcime, gmelinite and sodalite, and
having the percentage composition, silica 46, alumina 22,
sodium oxide 13*6, combined water 18*4. Commercially
the material is now made by fusing together felspar
(which introduces some K), kaolin, clay, and soda. The
action of the medium gradually lessens as it absorbs the
earthy bases and would finally cease when they had
replaced all the sodium. Hence the bed is regularly " re-
generated" by the reverse reaction indicated above, pro-
ceeding as follows : "the cylinder through which the water
is made to flow with a velocity of from three to four metres
per hour, according to its hardness, is emptied every night,
and filled with a 10 per cent, brine. In the morning the
brine containing the chlorides of magnesium and calcium
is run off, the permutit washed with fresh water to remove
the salt adhering to the crystals and the apparatus is again
ready for work." *
The quantity of salt required for regeneration is from
six to eight times the quantity of hardness removed, and the
permutit itself is washed away at the rate of at least 5 per
cent, per annum.
Sodium permutit is slowly decomposed by free carbonic
acid, and more rapidly by waters containing small quantities
of stronger acids such as those from mines. To hinder this
* Another preparation termed "alligit" has also been prepared for
water softening. It is claimed to be acid-resistant and unaffected by
free carbonic acid in water, which is not the case with " permutit." It
appears to be somewhat similar to permutit in composition, but in physical
characters more akin to trachyte tufa or lava than to the semi-crystalline
zeolites.